Genetic diversity of reared N-miichthioides population by Su, YQ et al.
NOE TS

















































o f p ho t os
e n s i t i z记 ox i由 t ion
o f




3 p p n l )
.
Iar d i













B r o k




d es t or ” d w he n are
e t io n 15 co n t i n u e d ; 一v ) t he 详 p t id e 15 Com p l
e t e ly d an l a g e d
.
eR fe
r e n e es
1 D a rw
















E x e : t e d s ,吧 l











S u lfo l l a ted p h t ha loc y
























P h t h a卜x yan in e s a s pho tose ns
: t i z e r s i n b ol l眼 ica l
S y s t
em an d of
r the p ho 耐卿am















4 3 ( 6 )
: 6 9 1
.





u Y O ll g
,
Z ha 飞 F
u s h i e t a l
.
,
S t u d y on th
e 昭 g r e g a t ion
s t a t e o f S u 1fo x1 a t e d p h t hal oc y an i
n e in p h y s i o glO i以
e o n d i t ion
,
oJ u r an z of isT
刀召六au [爪 i~












1 9 9 6
,
3 6 ( 6 )
: 5 5
.



















B io l呛 i
e al a e t iva t i o n o f p h t hal oc y an i
n e s V I
,
p ho t~ ds
t lon
o f L t r即ot
-
p ll a l l by s e lec t i




th a loc )飞 u l in e s : 5 1眼 l
e t o x 龙
e n y i e lds an d
e f f ec t o f a g g r e g a t ion
,
hP










4 5 ( 5 )
: 5 8 7
.
5 uH
a n g w
e id e
,
C h en C h a叱 q i咫
,
凡户亡诚 匆





e cn e P r e s
,
1 9 8 5
.



















T y pe I a n d l S e n s s t i z de pho tcox ida
t ion
o f ~




a fl u s h p ho
t oc hern i












4 7 ( 5 ) : 6 5 7
.







K i n e t i e s o f q (
` 入g ) p ho t~
id a t ion
r
ae
e t ion i
n e g g 羚Ik lce i t h i

















8 2 : 1 6 2 7
.





















三刀 n d o n : C R C P r es
,
1 9 8 5
( Rcez
Z℃己uJ ne 1 0
,
19 9 8 )
G e n e t i e d i v e r s i t y o f r e a r e d N
.
m i i e h t h i o i d e s P o P u l a t i o n
S U Y o n g q u a n
,
D IN G S h a o x i o n g
,
W A N G J u
n a n d Q U A N C h e n g g a n
且了户 Zrt me
n r of o
〔孜 I n o g n 之声护〕夕
,
I n s t i t u t e of su b t

















n e t i e d ive
r s it y of 3 0 r ae rde N似刃 m iich ht io i改书 i
n d iv i山」a ls W a S a n a lyZ de b y ra n d以T l
am P lif ide pe l帅
o r P hie o N A ( R A PD ) w it h 2 0 r a n d 〕 们 P r ime
r s
,
T能 r e s u .t s hO W e d ths t the 爹ent i
e d ive r
-
5 it y Of ear
red in d i
v i由 a ls w a s r e la t ive ly low w it h 15
.
3 1% P o lym
o r P h is m a n d o
.
0 3 1 9 of t触 a ve ra ge d if
-
fe r e n ce ( A o )
.
l- h6 r es u lt a {5 0 in d ica ted ths t RA 户D 15 a
u s e fu l wa y i
n ge
n e t ie d ive r s it y a n a lys is of f is h
ep p
u lat io n
.
K e 野阳川s : Ni 加
a m i ch ht 应。应d es
,
ge ne it








M l l (头几 ’H 1。 “ 正5 ha s re e e n t l y b e
come




s详e ies in so u t ha rn hC ina fo
r it s h ihg
C力in e s e S C je 门C e B U l le t in V O I
.
4 4 N O
.
5 M s r C h 19 9 9 4 33
NOE T S
go rw t hr ate
,
d i saes
e 一 r es is t
acne
a
dn t as t ines
.
hT
e f r y n u n l be r o f 州 ld N
.
m i ich ht io 左Zes d
e e r
aes de by
80 % in 1 99 3 a s g er a t qaun
t i t i es o f t ll o s e w i ld fr y h a d be e n e a P tuer d for 加
x
~
n e t r e ar i眼
s in e e 19 9 0
, a n d
fe w w i ld fr y co ul d b
e e a呢h t al t e r
.
OT m
e e t t h e er q u iemr
e n t o f t h e in t e ns iv e f a mr ign
,
lvar ae b
r e e d ign 1
5
诚de l y p r e v a le n t i n so u t h e m F uj ian a n d G u a n g dO雌 p or
v i n e es
.
sA sm al l
n un l b e sr of w ild a d ul t s w e r e u se d
in art if i
e ial b er e di飞
,
it h a s e a udse
t h e 罗ne t i e
“
比 t t le
一
ne e k
” w h ie h r es ul t de i n t h e 105
o f h ig h q u a li t y
p r o p吧 r t i e s an d g e n e t i e er so user
d铭 ene r a t ion
.
In o r d e r ot p or t e e t a dn d
e v e lo p e t h e f ine t r越 t s o f t h e er ar i眼
g or u P s a dn
a vo i d t h e 罗 n e t i e d e p r es io
n , i t 15 n e e
esar
y t o l l l a k e a s t u d y on t h
e g e n e t ie d ive sr i t y o f t h e e x
-
i s t ign 详
)Pul a t ion
.
aR
l ld o n l am p li f ied 阳 ly
n 10甲h ie DN A ( R叼 , D )
,




e t ion ( P CR )
a
dn
de v e lo p e d i n t h e ea r ly 19 9 0 5
,
15 a en w t e e ll n i q u e fo r g e n e t ie s t u d y
.
I t 15 w id e l y u s e d i n s邓 t
earn
t i e 姗 lo
-
g y [1一 3 ]
,





o n [ 5一〕
,
an d 50 o n
.
H o w ve e r
,
it h as jus t be e n a p p lie d ot t h e
f is h e r y s邓 t em





s in e e 1 9 9 5 in hC i
n a , no p叩e r h a s b e e n pub li s h e d o n f is h g e
-
ne t ie d iv e sr it y
.
In th is no t
e , w e s t u di e d t h e g e en t ie d i v e sr it y o f sea f i
s h b y RA P D
.
1 M a t e r i a ls a n d 们口e t h od s
( l ) M a t e ir 滋5
.
T hi rt y er ar ed F l iidn









e e t e d f
omr
t he 加 x
一





















e m e an we ig h t w as 9 0 1
.
s g ( 6 0 0一 1 2 0 0 9 )
.
P r ime sr
c o n t a i in眼
2 0 s p e e ie s ( t ab l e l ) fomr OP
e
orn o
〕n l p an y w e r e u s e d fo r RA P D
.
aT bl
e 1 S e q ue cn es an d o详 or n c浏es






r S e q u en e es ( 5~ 3 )
I
P * m一 段q
一
` ,一 , ,
O PV
一









































































0 9 T G飞
,










10 (只二A C C T〔兀丁〔; 1 O P V
一
2 0 〔:A 《
~
玫八 l弋石 1’C
( 11 ) M e t h ed S
.
T h e wa 邓 t
o isol
a t e f ish D N A a n d fo r e le e t or pho esr i
s i n p
esr nt
。 t u d y we er 叩p li
e d
b y t h e me






e g e l co
n e e n t ar t io n was
1
.
5 % a ll d t h e b u f f e r was T be
0
.




F i s h DN A am p lif i
e a t io sn we er
C a r i e d ou t b y us i眼 eG
n e lA l l p
.
S y s t




T he r e a e t io n m ix tuer ( 2 5 拼L ) co sn i
s t ed o f 1
.
5 拌L p ir me
r ( t a b le l )
,
1 U aT q
,

















5 拼L 1 0 X b u f f e r
,
1 6 拌L 叹。
,
2 拜L t em p l





li f ie a t io n p er
-
e e d ur
e w as as fo l lo ws
: 94℃ fo r 2 ha
n
~ ( 9 3℃ for l 而
n
~ 3 6℃ fo
r 1 m i时
72℃ fo r Z 而
n ) X 4 5 r e e y
-
e le s ~ 7 2℃ fo
r 5 m in
.





0 4 so f twar
e
wa
s u se d t o d eal w i
t h t ha da t a
.
5 1而 lar it y b




s a an l邓 e d a s
:





e d N e i ( 1 97 9 )
,
w h e r e s =
5 1而 l面 t y
.
I乒 o der
r ot e h e ck u p t h e r即n 沼u e ib il i t y o f RA尸D
, a se ir es o f 田卫 p l ica t ion




o u t b y us i眼
v ar iou s t e n 1Pl a t e D N户咙
,
id f fe er nt
con en
t r a t io sn
,
p iur f i
e a t io sn a n d d i f f e er n t t i s u es for n 飞 e x
-
详 ir m e n t al N
.




th e a f f e e t de fac t o sr on RA尸D
t es t we er d i
s e
use





2 R es u l st a n d d ics l l s s ion
( 一 ) E f f e e t s o f l〕N A s a n l l〕 le s i so la t de f r o ll l va 五o u s t is ues
,
d i fe er
n t p面 f i ca t i
o n t er a tme
n t s a n d co
n -
e e n t ar t io sn o n R八尸D
.
( 1 ) P u ir f ie a t io sn o f l ) N A t e n 飞p l a t e s
.
T a bl e 2 an d f i g
.
1 51飞。 w t h e D N A
sam
p le s p iur f i
e d i n di f fe r
-
en t w a y s a dn t he i
r c o ll s
eq
u en t esr 沮 t
s
.








n Pl if i ea tn o i
e
f t i
ei en c yf oA D N w it h d if er en t ta r e
n t l en t s
RNa s eE t ha n ol 灿
I Pl if ia c tn l o





























eat ed b y R N ase
; Y
, t r e a ted b y R N a s e
.
T h e 田n P liif ca tion P
n刀 u e t s o f s出刀 PleS 1 an d 2 h ad
a 51而 lar P
a t
-
t e m (肠 t h h a d 4 b an d s )
,
b u t t h e b an ds of 别业 n p le 1 ar e mo er cl ear
t h an t h a t of s 卫 n Ple 2
.
T h e er w e er o 过y 3 b an d s in sam
p l e 3 初 t h se
-
~
id l f u s ive b




加ht s 卫n P les 4 a n d 5 h ad a
s让苗lar p找心u e t p a t tern g
e en r a t ed b y R八尸D
.
lA
t h e a加 v e iidn ca
t ed
t ha t RN A h as i fln ue cn
e
on t he DN A ~




o n t he art io of
A 2 60 左 80 ) b
u t on t o n D N A am p il if e a t io n ief
e i e cn y ; D N A sam
p les
p er e i p i t a t e d b y e t h o n a l fo r oul y
o cn e 15 puer eon
u g h for




w h i e h 15 l it t le id s t itr b ed by P ur e n e粥
.
( 2 ) T e m p la t e DN A co cn e nt r at ion
.
E f f e e t S o f v硕
o u s DN A
con
t en t s o n RA卫D p a t tesrn




10 id f fer
-
e nt co nt ent
s r a n g ign f~
0
.
01 ot 1 m g乍L of N
.
m 艺ihc ht i
o ic le s




1 RA P I) P
l丫xl uc t s o f 从翻公 m i
-
ihc t h i。衣众 5 t e m p la t e iw th id ffe ern
t piur t y
.






T h e id f e ern




R八尸D we er lit t l
e b y us i飞 t he t
em p la t e con




0 5 ot 5 0 眼乍 L
.
I t is e vi d e n t t ha t
DN A R八p D
eacr
t ion 1
5 50 se sn it i v e t ha t t he t r a e e sarn
p l e ( 0
.
0 5 眼乍L ) co uld b
e d e t e e t司 e lear ly
,
朋d i t
wo uld be g
r e a t ly id s t u r be d o r ve en fa i led if t h e t e n l p lat e co n e ent ar
t io n 15
mor
e t h an 1 0 0 眼小 L
.
( 3 ) 肠
n l p面*
n of t h e D N A t e m p l a t es iso l a t e d f功m id f f e r e n t t i
sue





t h e 4
D N A t em p la t e s i so la t ed f r o n l f i s h m u s e l e
,
b l( x 兀1
, s p e mr
a r y an d f in id 印 la y e d 5 1而 lar RA尸D f
r a
脚












t h a t t e哪 l
a t e D N A s o p l es co ul d b
e i so la t ed f r o m t h 。 f i n or
o t h e r 山吐a t al o r g a n ` w hi le t h e f ihs we er k
e Pt al ive s t ill ; t h a t 15
,
it P O S e 骆 es p r a e t ical 51 9面 f icaen
t h a t a
l田名 e
amoun
t of D N A s 叮 n p l es es nt
ial fo r t he p o pul a t ion g
e n e t ie s an al ” 15 e o ul d be o b t al n ed b y on t d
e -
st or 如gn hvi gn ~ als
.
M
1 1 2 3 4 5 6 7 8 9 1 0 M
I M







I ) p odr
u e t s o f N
.
从艺hc
t h i o应班e s t e m p lat
e
诚ht id fe ern
t
con






R八尸D p r ed uc st of N
.
林￡hc ht 泛








刀ON A E c 0 R I I/ l ind l
rn a r k er
,
( 11 ) P o p u la t ion g en
t ics an al ” 15
.
E a eh o f t h e 20 pmn
e sr
,




11 a n d 1 4
,
罗en ar t ed
2一 10 b







e t iv e 1 7 p ir me sr p代沮
u c e d tha t ot al 1 1 1 b a n d s
,
诚 t h an vae
r a g e
o f 6
.






e e ul ar we ihg t
o f t he an 飞p l if ied ba ll d s r an g ed for zn 5 0 0 ot 2 5 0 0 b p
.
Of
t he 1 1 1 b a n d s
, o过 y 17 d i印 la y e d t h e 浏”
爪。印hi c loc i
,





t he olp ”
m o r
-
p h ie loc i an d t h




s h o wn i
n t ab le 3
, a
dn t ha vae
r a g e 5 1而 liar t y ( A S )
o f t he iidn
-





t h e er aer d g or 叩 was 0
.
9 6 8 an d i t s a
v e r a g e id fe er cn
e ( A D ) was
0
.
0 3 1 9
.
iA l t h
e da t a a比 v e demo sn
t ar t ed t h a t t h e le vel
o f op l y n 1 0印hi sm an d 罗en t i
e v ar iab il i t y of t垃s




5 M a r C h 1999 43 5






Tl l e el e ct
r o pl拍 s r e is pa t ter n
s
f oA P D R p
r
o d




￡ e g no me r t ieD NA 俪 t hp




o ws t he网 y








T a b le 3 C h ar a e t ier
s t i e , of 田刀 p lif ica t ion p
r
de
u e t s of 因 ly
n l l〕 r p hic loc i
a n d th













。 f L e l萝 h
。 f
p 0 1V l 幻 I P fl C I C〔 1 I T S衬 1 1】 e l




, , , J









































7 6 7 1






























































































2 0 0 2 3 3
a) f
, 田刀 p lif ed f r阅u e n e y of 问界几冲hi
o
loc =i ~ 口
es 诚ht 州 y
l l l o pr hi o loc i ot ot alt
s 业n p l既
T a b l
e 4 朋
` a ) be wet en




ea er d N
.
m葱i hc t入10艺山s 卿血
t ion
3 m P l









9 5 8 0
.
9 6 7 0 9 6 8 0
.
9 7 1 0
.
9 6 4 0
.
9 5 6 0
.




e 1 1 12 13 14 1 5 1 6 17 18 19 2 0
A S 、 0
.






9 7 3 0
.
9 6 6 0
.
9 6 5 0
.
9 6 8 0
.









9 7 2 0
.
9 7 4 0
.
9 5 5 0
.
9 7 0 0
.
9 6 1 0
.
9 6 2 0
.
9 7 1 0
.









u e o ` a 断ng `
e
amS




: 一 ` / (




: , n m ae






1 / n 名 AS `
r
aer de 卯 p lu




i t s a v e r a g e 卯 l” 飞 l o r p l五e v al u e 1 5
.
3 1% was mu
e h O1 we
r t h an t h a t o f va e r a g e
v al ue 2 4
.
7% i n v ert
e b ar t e
, r a n g ign for m 14
.




I t ha s be en v e ir f ied in m a n y 田恤arn l
s t h at
t h e lve l
o f t he g en
t ie v面 ab il it y of
r
ear
d g or uP 15 us u a l ly OI wer





a f f e e t ign fa
e t
osr
s u eh as g e n e t i e 忱 t t -le en e k
,
g en
t i e 面f t
a n d in b r e e id gn d
e P
eslor
n w h ihc








T ll e 3 0 N
.
m i i认认 io i d es i n t h is s t u d y we er
c o ll e c t “ f r o m t址
same
b a t eh p or g e即 b er d i
n 1 9 96
, a n d th e ir p aer
n t s u se d in t h is b r e e d i飞 pocr es wer
u s u al ly le s t h a n 2 0




5 M a FC h 199 9
N OTE S
a d l u ts
.
0 5i t而 g htb
e te hma ina e ro s
n ta ht t helo w e
rd iv es rif ia e tio n
of t he ra e rd eN
.
m i i c ht ho i边 s eo w l ud
s e rl u ting n e e tie切 t tl
e一 n e ek
.
H 6 wv e e r
,
i t 15 wo rt h 卯 i
n t i呢




o f a 师
r
of b a n d s was com lP
e t el y ide n t ie al
,
t h e r a l l g e o f t he ir g e n e t i。 id f f e r e n e e was fomr
0
.
0 0 4 6 1 ot 0
.
0 6 3 4 1
,
s ho w i眼 t ha t t h i
s
ear
d 环滩〕 1且a t ion









s呢 g es t losn fork e Pi飞 s us t al an bl e u t i liaz t io n o f N
.
m i ihc ht i
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in fe c t ion a n d a CU et Ie t陌 Iiyt
.
T h is Ph e n a 阳e n o n im P lica t e d t ha t t陌 re a s o n W hy t帕 6P IZ o o t iC d is e a s e of
汀旧 n由 r in f is h c o u id n o l be q u e n c l
.
祀 d b y o n ly o en k i闻 of v i ru s va c ien ca n be ex P la il花划 b y th6 fa C t ths t
th6 f is h 徉旧 y be in化` ted b y d i能『e n t k il t sj of
v i r u
se
.
T帕 r e f o er
,
m o r e a t e n t io n s卜l lld be ep id ot th6
Ca m P lex iyt of v iur s ep t比粗e n s in t触 Per
v e n t io n s t r a teg y fo
r m a nds
r in f is h d is e a s e s
.
K e州
。六如 : “ . 口山对
n n由
,
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t e ly
,
t he r n o rt al it y w as
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